Evidence for the involvement of the NADPH oxidase enzyme complex in the optimal accumulation of Platelet-activating factor in the human cell line PLB-985.
Platelet-activating factor (PAF) is an early product of the inflammatory environment, influencing development and resolution of inflammation. Its production is greater in neutrophils and macrophages, which predominantly synthesize 1-alkyl sn-2 acetyl glycerophosphocholine (GPC) than in nongranulocytes (B cells and endothelial cells), which lack a respiratory burst and synthesize 1-acyl sn-2 acetyl GPC as their major PAF species. This study investigated whether the respiratory burst was responsible for the quantitative and qualitative differences in sn-2 acetyl GPC species generation by neutrophils and macrophages versus those cells lacking the NADPH oxidase complex. The myeloid cell line PLB-985 (capable of differentiation into neutrophils) was used to test this hypothesis, since these cells had previously been generated with a non-functional respiratory burst (X-CGD PLB-985). Differentiated PLB-985 cells underwent a large respiratory burst in response to PMA (phorbol ester), and smaller respiratory bursts in response to A23187 (calcium ionophore), and the bacterial polypeptide fMLP (receptor mediated activation). Concurrently, treated cells were assessed for production of 1-hexadecyl and 1-palmitoyl sn-2 acetyl GPC species by gas chromatography/mass spectrometry. Neither cell type generated these lipid species in response to PMA, but both cell types generated equal levels of sn-2 acetyl GPC in response to A23187, with five times more 1-hexadecyl than 1-palmitoyl species. Upon fMLP activation, X-CGD PLB-985 cells produced significantly less 1-hexadecyl and 1-palmitoyl sn-2 acetyl GPC in comparison to the wild-type PLB-985 cells. These findings suggest phagocytic oxidant production by NADPH oxidase is not essential for sn-2 acetyl GPC generation, but appears important for optimal production of PAF in response to some stimuli.